Deoxynivalenol-induced immunomodulation of human lymphocyte proliferation and cytokine production.
Mycotoxins are a structurally diverse group of secondary metabolites produced by different genera of fungi, and include deoxynivalenol (DON), T-2 toxin, aflatoxin B1 (AFB1) and fumonisin B1 (FB1). Despite widespread human exposure and potent immunomodulation in animals, their effects on the human immune system remain to be defined. In this study, the effect of these toxins on human lymphocyte proliferation was evaluated using the MTT assay. Additionally, the effect of DON on cytokine profiles was measured. A 50% inhibition in cell proliferation was observed with a DON concentration of 216 ng/ml. T-2 toxin was more potent with 50% inhibition between 1 and 5 ng/ml. Negligible effects were observed with AFB1 and FB1, and a mixture of DON with either FB1 or AFB1 did not show any synergistic effects in this assay. Short-term treatment of PHA-stimulated lymphocytes with DON (100, 200 and 400 ng/ml) modulated the kinetics of IL-2, IL-4 and IL-6 production. IL-2 levels were up to 12-fold higher (P<0.05) in comparison to control levels at toxin concentrations of 200 and 400 ng/ml 72 h after treatment. IL-4 levels were only slightly elevated and IL-6 levels were slightly inhibited by these DON concentrations. The kinetics of cytokine production was followed for an extended period of 8-9 days at DON concentrations of 200 and 400 ng/ml. At the lower DON concentration (200 ng/ml), IL-2 levels were elevated 17-25-fold with a concomitant mild elevation in IFN-gamma. Consistent with earlier experiments, IL-6 levels were slightly suppressed by DON at this concentration. At 400 ng/ml, IL-2 levels were again significantly (P<0.05) elevated until 6 days post-treatment, while the effects on IL-4 and IL-6 were less marked. These data suggest DON has potent effects on human lymphocyte cytokine production which merit investigation in exposed human populations.